In this paper, we extend the concept of continuous convergence for singlevalued functions to multifunctions and compare it with topological convergence in points, topological convergence in graphs, quasiuniform convergence and almost quasiuniform convergence. Relationships among these kinds of convergences are established and some of results from [3] , [9] , [11] and [14] are generalized.
Introduction
The concept of convergence of functions is indispensable in both analysis and topology. The purpose of this paper is to compare several types of convergences for multifunctions which have appeared in recent years.
Let X and Y be two topological spaces. A subset A of X is said to be a-paracompact [1] if every open cover of A in X has a locally finite open covering refinement in X. Let {A{ : i £ D} be a net of subsets of X. A point x £ X is called a limit point [10] , [13] of {Ai : i £ D}, denoted by x £ LiA{, if for every neighbourhood U of x there is io £ D such that Ai ft U / 0 for all i > ¿o-Furthermore, x £ X is called a cluster point [10] , [13] of {Ai : i £ D}, denoted by a: £ LsA t , if for every neighbourhood U of x and every i £ D there is io £ D such that io > i and Ai 0 fl U ^ 0. We say that {Ai : i £ D} point x e X. Recall that F:X Y is said to be upper (lower) semicontinuous [10] , [13] , abbreviated by use (lsc) In [11] , Kowalczyk discussed two different types of convergences for multifunctions: topological convergence and graph convergence by means of topological convergence of subsets. We find that the concept of continuous convergence will enable us to compare these convergences. Thus, in Section 2, we extend in a natural way this concept from the case of single-valued functions (see [9] ) to the case of multifunctions and establish some characterizations. In the next section, we compare continuous convergence with topological convergence and graph convergence. In the last section, multifunctions whose range is a quasiuniform space are considered, and relationships among quasiuniform convergence, almost quasiuniform convergence as well as all three kinds of convergences mentioned above are established.
Continuous convergence for multifunctions
Let X and Y be two topological spaces. Let Vo(X) stand for the collection of all nonempty subsets of X. For each nonempty open subset G C X, Obviously, continuous convergence defined above is a natural extension of the corresponding notion for single-valued functions in Frink [9] , and it implies pointwise convergence. The following two fundamental lemmas are very important in the sequel. The proof of the second lemma is similar to that of the first one, so we omit it. Proof. The implication of (1) (2) is trivial. 
Topological convergences in points and graphs
Let {FI : i G D} be a net of multifunctions from X into Y.
Remark: In [11] , topological convergence in points and in graphs are called "topological convergence" and "graph convergence", respectively. In [2] and [3] , topological convergence in graphs is also called "topological convergence"; while, in [14] it is called " Hausdorff topological convergence of graphs". To avoid confusion, we rename these two types of convergences as in the above. Obviously, topological convergence in points and pointwise convergence are equivalent for single-valued functions when the range is a Hausdorff space.
It is pointed out in [11] that the notions of topological convergence in points and topological convergence in graphs are for multifunctions independent, even when the domain is a metric space. Now we will establish relationships between continuous convergence and topological convergence in graphs.
) IfY is a Hausdorff space and F is a point-paracompact multifunction such that Fi^F then LsGr(Fi) C Gr(F).
Proof. (1) Take an arbitrary pair (xo,yo) G Gr(F) and let U and V be neighbourhoods of XO and YO respectively. Since F(XQ) fl V ^ 0 then there exist a neighbourhood G of A; o and io G D such that F{(x) FL V ^ 0 for all x G G and all i > ¿o• Hence (U X V)N Gr{F{) ^ 0 for all i > io which implies that (zo,2/o) G LiGr (Fi) .
(2) Suppose that (xo,yo) G LsGr (Fi) Following [6] , a space X is called rimcompact if for each point x £ X and each neighbourhood U of x there exists a neighbouhood V of x such that the boundary Fr(V) of V is compact and V U Fr{V) C U. It is well-known that rimcompact Hausdorff spaces are regular. We will show that (x,y) G LsGr (Fi) . To see this, let G and W be any open neighbourhoods of x and y respectively. Since X is locally connected and y is a cluster point of {yu • U G A/" c (a;)} then we can choose U G N c (x) such that x G U C G and yu G W. 
\Gr(F). Then in particular yo F(xo)
.£ D such that Fi(G) C V for all i > i 0 . Now G x W is a neighbourhood of (x 0 ,2/o) in X x Y and (G x W) n Gr(Fi) = 0 for all i > ¿ 0 . This contradicts the fact that (x 0 ,2/o) £ LsGr(Fi). Thus, LsGr(Fi) C Gr(F).
Thus, for any given i G D, there exists a A G D' v such that A > i and y\ t u £ W. From the definitions of x\,u and y\,u, we have (x\,u, yx,u) G Gr(F\) C\(G X W). This implies that (x,y) G LsGr(Fi). Since F { ^ F, then (x,y) G Gr(F), i.e., y G F(x) C V. But this contradicts with the fact that y G Fr(V). Therefore

CORROLARY 3.7. [14] Let X be a locally connected space and Y be a rimcompact space. If {fi : i G D} is a net in C(X,Y) and f G C(X, Y)
such that fi /, then fi /.
As an immediate corollary of Theorems 3.5 and 3.6, we can establish the following relationship between topological convergence in points and topological convergence in graphs.
COROLLARY 3.8. Assume that X is a locally connected space and Y is a rimcompact space. Let {Fi : i G D} C C m (X,Y) be a net such that each
Fi is point-connected. If F{ F and F is a point-compact multifunction then Fi ^ F. THEOREM 3.9. Let {Fi : i e D} be a net of multifunctions from X into a regular space Y. If Fi F and F is a point-paracompact multifunction then F is continuous.
Proof. (1) 
Convergence of multifunctions into quasiuniform spaces
Let (Y,M) be a quasiuniform space [7] . The conjugate quasiuniformity of U is denoted by U~x. Moreover, T(jU) and T(ZY _1 ) will denote topologies on Y induced by U and U~l, respectively. Recall that (Y,U) is said to be locally symmetric [7] if for each U G ZV and each point y €Y there is a symmetric V G U such that V 2 (y) C U(y). It is well-known that a topological space Y can admit a compatible locally symmetric quasiuniformity if and only if it is regular. Finally, (Y,M) is called small-set symmetric [8] 
The latter implies that 
(2) lower quasi-equicontinuous at x £ X if for each U £ U, there exists a neighbourhood G of x such that F(z) n U(y) ± 0 for all F € T, z £ G and y £ F(x).
We say that T is quasi-equicontinuous at x £ X if it is both upper and lower quasi-equicontinuous at £ £ X. Moreover, T is called quasiequicontinuous if it is quasi-equicontinuous at every point x £ X. The following result is a consequence of Corollary 4.5 and the remark in section 4 of [5] Our next result is a generalization of Theorem 2 of Beer [3] and Theorem 3 of Kowalczyk [11] . (Fi) , so it is sufficient to prove that LsGr(Fi) C Gr(F). To do this, fix (x,y) £ LsGr (Fi) and let W be any neighbourhood of y in Y. Let U be a compatible locally symmetric quasiuniformity on Y such that {Fi : i £ D} is ¿/-upper quasi-equicontinuous. 
